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\ AD HDQ GOWMITTEE FOR BICLOGIC TESTS

JUNE 7, 8, 9, 1949

l. The National Military BEstablishment, and eight of the Atomic
Energy Oommission?s facilitles were asked to submit proposals for bio-
logic tests to be conducted in connection with future proof tests of
atomic weapons at Eniwetoks, Proposals have been received from seven of
these groupse It is the purpose of this Committee to examine and eval~
uate these projectsy and to prepare a protocol for the blologlc tests
which will be submitted by the Director of the Division of Blology and
Medicine, to his Medical Advisory Board and to the Director of the tests,

Alvin C. Graves, J-Division Leader, Los Alamos National Laboratory.

.

2¢ A proper evaluation of the proposed studies require & knowledge
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g% 33 proposals in the order in which they should be considercd is as follows:

A & z

3l = Animal Brecding Colony (MME: Sce Project M-9,
Pagc %, also sco Appendix)

3¢2 — Woapons Effects Study -~ primarily, this group of

projocts 1s bascd on the uso of tho atomic
explosion as a wecapon; and on the noed for further
information concerning the nature of atomic bomb
injury: and the ecourse and treatment of severe

radiation injury occurring in warfare, and in

industrial accldentse
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Casuvalty Studios ~ concerned with lethal dosoc

related to the dose of lonizing rediations as

the only casual ty~agonte

A study of acute lethality; I‘D50’ ete. in a varicty
of animal spechesy at varying distances from the
bomb explosion} for comparison with known effects
of 1,000 EVy and 2,000 KV Xurays in the same
specles. (WME! seo Projoct M«2-0 PP 1,2,3)
Ootiparable studics§; using a "ecalibrated" species
of mice (ARG ~ sec Appendix)

Determination bf lethol dose under short burst
conditionsy compared with lethal dose at normal
dose rates (HANF -~ see Appendix)

Toxlcologice studies

Particle size distribution of dust from bomb
explosion (ROCH - gee Appondix)

Distribution 8f radionctive porticles of various
slze in the pultonary system (ROCH - seo Appondix)
Distribution and excretion of radiocactive
particles (ROCE - sce Appendix)

Deposition and subsequent fate of radiocactive
particles and the animols containing them,

(H.F ~ see iAppondix)

Uptako of Rndioactive Material by plants and
animals (WE ~ see Project ¥-12, Page 5)

Complications of Atom Bomb Injury

Study of the relation of mortality to surfacec area,
and degree of burn (ME - see Project 14~2,b,

pages 1,23 ROCH)

Comparison of changes in skin produced by atonic
bomb flash burns and by laboratory produced flash

burns. (MME - see Project M=2,bs Page 1,2; ROCE}
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3620101 -
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382e503 ~

AGEIHDA

Study of dircct air blast injuries in several
animnl specles wlth regard to peck pressurc,
duration of shock waves and mechanism of injury.
(1® ~ scc Project M-2, a, P. 1, 2)

Study of combincd action of blological warfare
agents snd atomic bomd injury (1T -~ sce Project
-4, pa3)

Speelific physiologzical disturbances duc to atomic

bonb radia‘éions

Study of early histologlc changes after exposurc
(2 ~ see Project Melj and Jdppendix)

Study of enrly histochemical changes after

exposure (112 ~ sce Project I+1, and appcndix

Svudy of early chonges in tissue ond body-fluid
cnzymo systoms; on —theo-spot studics (0.K — sec
Apponddx)

Study of early changes in tissue and body-fluid
enzyme systems —~ utilizing quick frozen material
transported to the Unilted States for tests (IME -
sce Jppendix)

Study of the hemorrhagic phasc of radiation illness
(Y4B —~ see Project U8, and Appendiz)

Study of effect of ionizing radiations from the bombd
on dental structures (@E - sco Project M6, Page U4)

Experinental therapy of atomic bomb radintion

JAdacss.

Specific therapy of the hemorrhogic state

(NiE ~ see Project M-7, Page 4)

Specific therapy of bacterial complicntions (I3 -~
sce project N-7, Page W) (ROCH — seo sppendix)
Specific therapy with dietary factors, vitamins, ctce

(L2 - see Project -7, Pago Y3 scc also appendix) .
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AGBIDA

303 — Biological Studics: primarily, these projeects arc

genetieal in character; and are proposed to take
advantago of the very great radiation flux, and

the vory short cexposure~time which is only possible
with atomic oxplosionse The projects are dirceted

to a study of the modifying offoct of tino-intensity
on the rosponsc of orgenisns "ealibrated! by

yrdinary" rodiationse

%a3sl - lousc gonctic studies (ARG — soc dppendix)

34302 — Drosophila gonotlc studics (ARG ~ sce Appéndix;

also soc NUE — Project M-11, Page 5)

3s3s3 - Tradescantia genotic studies (Sce Appendix, O4E,

ARGy also MME - Projcct M~11l, Page 5)

3036l — Zon gonetie studics (sce .ppendix, ARG -~ MUE,

Project M-11, Page 5)

30305 — aAsporgillus gencdlc studics (sece Appendix, OaK -~

NME Project M-1l, Page 5)

30306 — Weurospora genetic studios (sce Appendix, Ock —

WME - Project M-11l, Page &)

36307 — Effoct of atonic bomb radiation on biological

warfare agentw; ond on simulated blologiceal warfare

agents (MIE - Projects -3, Pu3 - K5, P, 3)

30368 — Uptake of fisslon products by local fauna and flora

(MME - Projcct 1-12, Ps 5)

30309 — Biologleal nmonitoring of mixed radiation from an

atomic exploslons

353a9e1 ~ Determination of blologleal effectiveness of the

nixed radiation, exprcssed in terns of 250 KV X-ray

{Leie - sco Appondix)

3432942 — Determination of relative anounts of garma and

neutron radiation at varylng distances in $crms of

250 KV (L.Ae =~ sce Appendix)
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3030903 ~

3030904 ~
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365 ~

32501 =

365.2 ~

36503 =

3050l -

306 -

3065l
30602 =

36643 ~

Obscrvations on tho pogsidblo incroasing cffoctivem
noss of radlation with shorter tino perlods of
administrations (Ledo — Sco Jppendix)

To monitor radiation rocelved by flying through on
atoric oloud, and to cxpress tho radiation in terns
of 250 KV X-ray,

Miscecllancous Studics

Effoct of atonic bomb thermal radiation on loeal
founa and flora (MME ~ Project 14-10, P 5)
Physical ncasurcnents, involving usc of radiation-
sonsitive crystols, otce (HME ~ scc Appendix)

Laboratory Facilitics? Recommendations aro dosired

conecrning the following: (soc Jppendix)
Individual laboratorics for cach of the projeet
Proposerse

A laborntory for thoe NMME activitics; and onc for
the AEC activitics.

4 cooperntive laboratory for all groups, with
unificd administration; etce If so - who shall
adninister?

Isolation iaboratory for blologleal warfarc agonts
studiese

General Corment: Discussion is invited concerning

the following mattors of gencral principlo:
Biologlcal testing in the tropicse

Minirun nurber of oxperinents of various sorts, for
statistical evaluations

Additional studics which seen desirablc for

recormendation to AEC and NME,
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AGENDA

1) Momorandun ~ Ref, SD~156, fron Alvin Co Gravos
(Attached)

2) Proposed MME Biology and Medicino .tonic Bomb

APPENDIXESS
i Test Projoctss (Attached)

3) Excorpts fron ARC proposals and notess (Attached)

[s/ Gcorge V. LeRoy,
Chairnan
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APPEMDIX "3

APPZINDIY 3,1
not safe.... However, this decision (i.e. Japtan or Kwajalcin)
should be made by the biologist concernced, and T would defer

to their judgement,”

The trip from Japtan to the test site would requirc about

+

onc hour by boat,

APPENDIX 3.2.1.2,

"iammalian cxperiments...consist of exposure of rocasonably
large but not umwicldy groups of mice (and perhaps one other
mamnal,.,.) in immediste proximity to physical measurcment sites,
Somc of these animals would be shielded from various componcnt
radiations, and all would be afforded blast protection,
Imrediately aftor detonation, these animals would be pieked up
and returncd to the basce animal leboratory for study. Study
would mercly consist of freruent obscervation to deternine the
tine of dsath in acute lethel effcets, with possible prcscr&ation
of the carcesses for futurc histologic study in the United Statos,
Surviving aninels would be shipped to a laboratory in the U.S.
at a later date for lon~ovity studics,M

Institute of DadioLiolery, University of Chicazo

Proposal by Dr., Fronklin C. licLcan

AFPENDIX 3.2.1.3.

WDetermination of lethol dose under short burst conditions,
compared with lcthol dose at normal dose rotes, If foosible, this
should be done scparately for fast ncutrons and for noncirating
samma radiation, by scleetive shiclding.®

Hanford Enginecr orks, letter from H.M, Parker, lancser

Health Instruments Division

L,APPENDIX 3.2,2.1;

"4 Imowledge of particle size distribution a&s ncecssory in
ordor to predict inhalation and rctention of particlos by animale,"

"The Cascadc Inpactor is the instrumcnt of choice...the
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APPEMDIX "30

APPENDIX 3.1

The proposed animal breeding celony is primarily a project
of the MNaval lledical Rescarch Institute which is willing to
undervurite the cost, estimate at 150,000 if the Burssu of
l'edicine anproves, It is prepared, subject to general approval,
to commence this undertaking within 60 days, Definitc data is
not immediately available concerning the reproductive activity
of the conventional laboratory mammal, under the climatic
conditions that oxist at Iniwectok, There scems to be no guestion
of the desirability of accimatizing the itest-species in advance
of exposurc. The lenzth of time this may take Is not known with
certainty by the proposers, Capt. Draeger is preparcd to prescni
the views of his associatcs in this matter, and discussion and a
decision is solicited from the committes,

As proposed the animal colay would ultimately provide
approximately 5,000 mice, 5,000 rats, 2,000 quinea pigs, 2,000
rabbits, 500 dogzs and 500 swine, Suagestions as to strains best
adopted for radiation study and tropical acclimatization are
invited.

This subjeect - the Animal Brecding Colonp-was discussed with
Alvin C. Graves, Dircctor of J, Division, at a meceting with scrvice
representatives at Los Alomos on 12-12 April. Iir. Graves made
this comments

"There Is no strong objection to the cstablichment be- the
lavy of an animal farm on the island of Japtan provided sanitary
conditions arc maintained., This doeision nmight walt for a
HBetermination of the scopc of the biological program since its
sizc and justification may depend on this scope, I sholild like
to request the Mavy to consider a location on Kwzjalein (300 milce,
24~30 hours by boat) for this colony in order to decrcasc the
required logistic effort. Iy cngineers indicate that no buildings

on Japtan are worth reconditioning, and using them as they are is

W APPOIDTY
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APPLIDIX 3.2.2.1,

instruncnts mmufactured in large numbers by a dic-cast method...
would cost approximatcly 325,00 cach,...perhaps a thousand might
be nceded, depending on the scope of the plan, and some hundrcds
of personncl..,.as operators. We have about 10 porsonnel ascquantcd
with instrumcnt who ceuld train another hundred in ahout 2 wceks...
If a mctoorologic group is interested, a collghorative program
could be worked out,. M

University of Rochester, Atomic Encrgy Project.

Lotter from Henry A, Blair, Direcctor

ATPRIDIX 3.2.2.2,

"0bjcet: to determine distribution, movemsnt and argrogation
of radionctive particles within the pyimonary system.”

"lethods nts would be cxposcd at sites ot which meosuroments
would also be made...by the Cascade Impactor, The anilnnls would be
sacrificud serizlly, and the »ulmoncry tissucs studicd by radio
autography and by narticle counting following protein digostion
or nicro incincration.

"The total number of animals roquired for the toxicity
cxporiments would be about 12 goats nnd 500-1000 rats. Six to
8 pcrsonnel from here would be reoquired along with about 20 others
who could bec trained in 2 wecks in the f£icld,”

Univcrsity of Rochoster

Lottc£ of Honry Blair, Dircctor

APPENDIX 3.2.2.3.

"Objeet: Althovrgh the distribution and cxeretion of certain
individual materinls rosulting froa @ bomb cxplosion hove boen
studicd, it scems possgible that a mirture night be bondled
diffcrently...Consoquently, it is proposcd that a feou lorgs animnls..
goats, and & larger number of rats be oxposcd and followed by
scrial sacrifice. The distribution of radiocactivc materials to

various organs would be studicd and some attempt made to determine

wnadtk AViEaTTYITTO
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APPEIDIZ 3"
/

APPEIDIX 3.2.2.3.

the chenmical spocies fron radionctive deeay measurcments ard
nicro analysis. Somc animals could be enrried fer long periods
and examined for tumor incidence and other leng term offocts,®

University of Rochuster

Lotter of Honry A. Blair

APFEMDIX 3.2.2.4,

"Deternination of the deposition and subscquent frote of
rodicactive particles, and the animnls centaining them, It is
visualized that this could be done profitahly with animcls in
drene planes if an airburst test is made. Espeeially valvable
would be a comparisbn betueen the effcets of cxmosure closc to
thc oxplosion site, and in the driftinz cloud of radiocctive
particles scveral hours.later., Such sxperimentatioh, :rould
be valuable to stocr our normal operating control of the
cnission of radionetive partieles, and to cstablish morc realistic
protecetion in the cvent of a catostrophe ut the Hanford Jorks,®

Henferd Engincor orks

Lottor of H, II, Parker

APPEIDIX 3‘2L3.1li 3'2'3'20

The proposal from the Un'versity of Rochoster, submitted
by Dr. llcrman Pearse (clso submittcd to Armed Forces 3peeinl
Weopons Projcet) is ceserntially paraphased in the ME proposcl,
Certain details arc included in Dr. Penrse's prospoctives, as
follows:

"Objeet: The primary purposc...is to obtoin data in f£icld
tests thet ean be used to plan laboratory stncies, A sccendary
purposc is to cormarc the results alrecady obinined in the laboratory
with those produced in the ficld,

Local Burn Studics: Animels should boe cxposcd at g;ndod
distances so that sublethal and lcthol burns are procaced. It 1s

felt that if sufficimnt spceinens are obtained to stud; adejuately

APPEIDIXES:

W’“ aait R 3.2.2.3
3.2.2.4

- k4. .2.3.
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APPEIRIX "3%

ATPEIDIX 3.2.3.3.5 3.2.3.2,

the pathologicnl changes in the skingthis will suffice...more
complicated studies of the locel lesion, such as bacteriologiecl
and chomical observations can be deferred for laboratory
investigetion if one knows that the lesion produced in the lab
is the samc as that produced in the field.....

"It is possible that satisfactory studics (i.c, of mortality)
ean be made in a poriphcral zons {comperable to 1,5 - 2.5 m at
Hiroshima) where these complication (i,c. blast and rodintion effucts)
77111 be nminimized,

"4 study of all the systemic pathological and chemical changes
from burns would require cquipment too elaborate for field use.

If only the csscntial obscrvations of urinc, bleod counts,
fematoerit and plasma proteins arc mado, then those ean be uscd as
a check against more detailed studies....in the leborntoery.

"The pig is the best test animal, Rats and guinca plgs erc
next best and should bc used. The pigs skin is more mearly like
huran skin than any other animales,... It cppears necessary to
devisc suitable shelters....that will shole the animl but not
shiocld hin fron thermal rodintions of the bomb...It...(is)....
dusirsble to have all test anincls Qcclimntod for a short time
hefore tests are rade.,..smrll pigs arc oogl r to hondle than

large oncs,®
1

University of Rochestor
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APPEIDIX ”2”_

APPEDINES 3.,2.4,1; 3.2.4.2; 3.2.4.4

See attached drawing of tanks for exposure of pigs and other
animals., It is planned that teams of pathologists from the Naval
t"edical Research Institute and the Army lledical School will be on
hand to perform serial autopies at the earliest time possible after
the blast to obtain tissues for histoligic study. At the same time,
tissues would be quick frpzen for transmission to the Army l'edical
School where studies of various enzyme systems, and histochemical
studies would be conducted.

The freezing method contemplated is a special deep freeze
chamber containing cry icé. Air transportation to Washington would
be provided.

See also 3.2.4.3, following.

Personal Communications,
Cclonel William Stone, M. C.

APPENDIX 3.2.4.3

"Dr. Doher®ty suggests an experiment on the effects of bomb

blast on enzymes invitro and invioo. His proposed experiment

would be concerned with prompt isolation of enzyme systems from
irradiated animals and determination of activity changes. Purified
enzyme systems invitro would bé exposed and the efTects determincd
at once." Lquivment list included.

Oak Ridge National Laboratory
Letter of Alexander liollecnder

APPEIDIX 3.2.4.5

It is intended that this study will consist of:

a) Study of vascular and other changes in methological
preparations obtained thr-ughout the radiation experiment and
studied in the U.S.; and

b) Studies of the chemical constituents of the clotting
mechanism in plasma frozen on the spot and transported to the
Neval lMedical Research Institute for assey.

This procedure is proposed because of the claborete equiomen?’
needed for detailed studies of blood clotting; and bocausc of tho

APITIDIKES ¢
3.2.4.1; 3.2.4.2;
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APPIUDIN "3" (COMT'D)

APPEVDIX 3.2.4.5 (Cont'd)

many technical problems that such a study entails,

Personal communication, Dr. Cronkite

AP ENDIX 3.2.5.2

"Some of the recent work being done in Dr. Howland's Divi-
sion on antibiotics suggest that thoy may be of considerable use
{in therapy). If this 1s confirmed by subsequent work a proposal
along thosoe lines could be submitted later.”

University of Rochester
ILetter of Henry A. Blair

APPEUDIX 3,.2.5.3

Therapsutic studics prouvosed by the NMI are of a very limited
character, and as planned at prescnt do not involve o large sories
of animols (perhaps 20). The attitude of the MIE is similar to
that adopted in M'r. Blair's letter: "o suggestions are made to
exposc aninals for studies of penetrating radiation (as regards
therapy) becausc it does not scom likely that they could add any-
thing to the results of work donc under controlled laboratory con-
ditions., Therc is one possiblc exception to this in the field of
thorapy.sses”

Personal communication, Capt. Dracger

APPEIDIX 3.3.1

"If it were docided to study mammalian genetic effects, it

might be necessary to exposc o fow more animels (than the ones
for acute lethality, ote., sec: 3.2.1.2) fomales.... provided it
appecraed mandatory to breed exnosed females. This would be to
avoid complicating longevity studies on surviving females through
supcrimposition of obstetrical and post-partum fatalitiss on the

data. Thors appears to be no good reason why the surviving males

could not be used both for broeding and longevity studies, ...,ths

mommals should be bred as soon after cxposure as possible to deter-

mine the porcentogo and types of mutction, and thon brod later to
determine recovery, if any with subsequent maturation of gorm ccll

University of Chicago
Proposal of Dr. Franklin C. McLean
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APPENDIX 3.3,2

"Drosophila should be oxposed and genetic effocts studics.
These studios should be done immediately after exposuro ....
Because of the differcnce in relative efficiency of neutrons and
gomma reys for the production of (dominant lethals and recossive
lethals) it should be possible to find the proportion of fast
neutrons to gamma rays et the point of exposure.

University of Chicago
Proposal of Dr. Franklin C., McLean

The insect spoeius that tho NME projoct, M~11, proposes to
use are not known ot this timo. Capt. Drucger's group at‘tha
FMaval Hedical Research Institube hove devoted much thought to, ond
have had c;porience with contuiners which are suitnble for cxposure
of small material of this sort, A drawing of the conbainers used
in previous atomic tests is attached. Capt, Dracger will commont
on the problems poeculiar to this sort of study.

APPENDIX 3.3.3.

"Dr. Congor suggestbs tests on the effcet of bomb irradintion
on tradescantia chromoso nes, This could demonstrate whothoer
biological cffeets arc predominantly from gamme rays, or from
heavy particles (ncutrons), Tho spproximato radistion lavels to
be tosted are from 20 - €00 r x-roy equivaleont effcecti.eee Tlants
would be placed at various distances..... and collected within 22-
24 hours.... simultansous exposures would be made of control plonts
to « burst of x-rays, or gamms rays, at o rate in oxcess of 200 r/
minute... Nood facilitius for kecping plants in good condition
until they could bo placed (for expourc).... Wo would like to study
as many as soveral hundred plants in pots ..... Infloreseccnces
could be put in vials in differcnt locations .... {(thesc) would
have to be available for anelysis a fow hours after the blast,
Equipment required: Small laboratory space, usual glassware for
microscopic study, microscopc.

Oak Ridge Hational Laboratory
Lettor of Alexandor Hollaender

(Continued on next page)
APPEYDIXIS .
3.3.2
3.3.3
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APPENDIX 3.3,3 (cont'd)

wjcll ealibratcd tést organisms apoear to be miec, corn,
" Drosophila and Tradescantia. . . "

"Tradcseantia would apponr to offer considerable interost
if the plants can be obtained in flower at the time of the tosts,
since it has been extensively studied with regard to offccts of
x-ray, gomm roys and fast ncutrons,".

University of Chicago
. Proposal of Br. Fronklin C, ilcLoan
APPEMDIX 3.3.4

"Exposurc of sclected corn sceds should be undertekon as a
biological test, since this is ideal material for work under
difficult conditions,

Mhere is considcrable date available from tho corn ciposurcs
at Bikini, One of thc itoms of intcrest is a high proportion of
chlorotic scctorcd plants grown from Bikini cxposed sced. This
lack of chlorophyl condition cannot be rcproduccd in the stme pro-
portions with x-rays, Pre-test data should be obiiined as to
whethor or not such effecets ean be sceured with neutrons ~2lonc, or
with mixed radintions . . . from cyclotron or shiclded and
unshiclded nile cxperiments,"

Univcrsity of Chicago
Proposal of Dy, Franllin C, ileLecn

LTPEIDIX 3,3.5
"The offeets of rodiztion on mutation nreduction in 4spirgillus

terrcus. IMr. Staplcton is commleting a comrnrotive study of the
cfficizney of diffcrent tynes of rodinticn on inactivotion os —rell
os rutation production., Several hundred vinls could be preporced
vith large numbcrs of funpus spores which weuld be placed ot
different loentions. . . . .the sporcs could b prepared on the
spot and shipped back to Oak Ridge by air for furthor study.
Facilitics for sterile work would be nceessary,"

Oak Ridge Nationnl Laboratory
Letter of Alexander Hollaconder

LPPEIDIXES

3.3.3
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APPEIDIX 3.3.6

"Dr. Giles suggests tcats on the production of biocheinical
rutonts in Neurospora (a) tests could be mede for mutations fron
wild typos to biochenicel mutants by oxposing microconidia dry,
in tubes or packots, and making subscquent eresscs to wild type ...,
Prosumbly, conidia weuld be returned to leb for this ....; (b) Tests
for rcversions and roverse mutations at sclected loci 4eewe
(c) Tuantitotive dota on roverse rutation eould be obtoined with
nicroconidial stocks, howcver, oxposurc would be difficult and
would roruire immediate testing..... Usual Lob faeilitles for
sterile work would be requirced,!

Oak Ridge Motionsl Laboratory

Lettor of Alexander Hollacnder

APPEIDIX 3.3-9-1 - 02 - 03 - -4

Prolininary studice have been made on CF1 nice of the cffiect
of 250 KV radintion on the spleen white pulp/red pulp retio and
splenie and thymic weights, It was found that betwoon 3 and 8
days past irradiation, the weight change could be dircetly quanti-
tated to the amount of radization received, The change in thynic
weight proved to be the most sensitive and aceurate neasurc of
radiation rcecived., It is proposcd thnt znimnls in suitable con-
toiners to proteet frem heat, blast and wind be exposed. Specinl
containers would provide shiclding for ncutron flux,

In addition it is proposcd to drop animnls into rodinted -
aftcr ciplosion in adequote shiclds ot specific tine intorvels,

The clond studies wruld necessitate ploeing nnimnls in the
dronc plones,

Estimte of »nersonncl andblahoratory facilitics is includcd,

L. L. Scicntific Laboratory

Dr. Robort Corter, ot al

LPPTIDIXLS
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LPPEIDIX 3.4.2
Methods howe buen doveloped at the Neval [iudienl Rescarch
Institutc to obtnin integrated radintion dosage nensurcrents
using certain cetivated crystal structurcs, Captoin Drocger
will prosent this mrtcorial,

Nan

Porsonal communicction fror Captain Droegoer

APPENDIX 3.5

Since the responsibility of this Comnittee is to provide a
pretocol for the biolozie studics at the future atomic tests, it
is propeor for it to consider the logistic problem of the
laboratorics, and to mrke appropriate recommondaticns,

The Neticnal [ilitary Establichment represcentotives have
recormended the construction of suitable laboratory faciliticsg
and it oppoars, 2t nresent, thot the Mavy is prepored teo build
and cquip laboratories for the use of the Services., Unolfiecially,
it also appears that thoy are willing to provide focilitics to o
rcasonable extent for other reoscarch rorkers, It is rsalized thot
the ontire plon connot he drawn up nows yet it scens proper to
attonpt an estimate ofs

a) The ovorell laboratory smce roquircnent

b) The laborotery cquipncnt requircnent

¢) The number of personncl for the tosts

d) The animl hrusing facilitics

e) S8peeinl roonircrents for roturning test mmtorinl to the

United Stztes for study,

Discussion and spceific recormundations arc invited, uithin the
linits of prescnt plans,
APPEMDIXES
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Ad Hoo Committee material containing letter from Committee to
Dr. Warren dared 6/10 with attachments: Agenda, Minutes, Approved

Tests, Facilities and personnel required and logistic astimate.

Copies 1 thru 7 to LeRoy
#8 - Draeger

#9 Furth

#10 - Jacobson
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#12 Langham
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